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Butterfly Package with an Internal Short
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Å Internal short between package body and columns of the thermo-electric cooler (TEC) 
Å Resistive short is due to tin whiskers growing from the Sn77.2-In20-Ag2.8 solder used for 

attaching TEC to the Au-plated package
Å Resistive shorts in 100-400ʍrange
Å Normally the connection is electrically open
Å Tin whiskers bridged ~1.3mm gap 

Device background:
Au-plated Cu-W package 
Package is hermetically sealed with nitrogen backfill
Electrical check-out post-manufacturing
2 years of non-operational storage



What are whiskers
ÅHair-like metal structures that erupt 

outward from a grain or several grains on a 
metal surface 
ÅMay be straight, kinked, or odd-shaped 

eruptions 

ÅCoatings of Tin, Zinc and Cadmium are 
especially able to develop whiskers; but, 
whiskers have been seen on Indium, Gold, 
Silver, Lead, and other metals too 
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Source Material Ą atoms of the metal itself
Transport Mechanism Ą primarily grain boundary 

diffusion 
Transformation Ą diffusing atoms aggregate at 

the root (NOT the tip) of the 
forming whisker 



Human Hair vs. Metal Whisker
Metal Whiskers are commonly 1/10 to <1/100 

the thickness of a human hair 
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Optical comparison of 
Human Hair vs. Tin Whisker 

SEM comparison of 
Human Hair vs. Metal Whisker 



Effect of Optical Illumination
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Change in 
Illumination



Whiskers Only Present in a Narrow Band
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Whiskers Only Present in a Narrow Band
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Whisker Growth Band

ÅWhiskers growth fully 
contained within a band 
around the solder edge

ÅThe band varied from 
sample to sample: 100-
250µm from the edge

ÅWhiskers <20µm in length 
present continuously 
around the perimeter of 
the solder (A)

ÅWhiskers >100µm 
typically present 25µm or 
further from the edge (B)
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